Abstract: Successful sustainable land management efforts rely on stakeholder support and integration of stakeholder knowledge. This study explored the views of sustainable land management expressed by land use stakeholders and how these views contribute to land users' self-perceptions. We examined stakeholder perceptions in four case study areas in rural northern Germany. The target groups consisted of representatives from (i) agriculture; (ii) forestry; (iii) water management and (iv) rural planning and development ("cross-sector" representatives). The data were gathered using 60 semi-structured interviews and were analyzed qualitatively. The results indicate that differences in perceptions are greater between stakeholder groups than between regions; regional land management issues shape the framework of negotiations and the redefinition of concepts, whereas stakeholder group affiliations shape mindsets. The economic dimension of sustainability was emphasized, particularly by land managers; however, the social dimension was underrepresented in the statements. Furthermore, there are considerable differences between stakeholder groups in terms of the ways in which the spatial and temporal scales of sustainable land use are perceived. This study underscores the importance of examining stakeholder knowledge and understanding the complexity of land management and its benefits such that consensual management strategies may be developed.
Introduction
This study explores the views of sustainable land management expressed by land use stakeholders in four German case study areas and how these views contribute to land users' self-perceptions.
Since its introduction into a larger public discussion, the concept of sustainability has been used in a broad range of contexts both within scientific disciplines and beyond scientific discussions. After more than 25 years, the Brundtland Report's definition of sustainable development as "that [which] meets the needs of the present without compromising the ability of future generations to meet their own needs" [1] (p. 15) still serves as the smallest common denominator. The United Nations has since reaffirmed sustainable development in its three dimensions-economic, environmental and social-as being a core principle and central element of their framework [2] .
There have been numerous discussions of the conceptual underpinnings of sustainability, e.g., whether and how the meaning of sustainable development changes with its context [3] , our understanding of the context [4] , or how economic, environmental and social aspects are integrated and interconnected within the concept of sustainability [5] .
These complex interdependencies are at the heart of the challenges facing rural land use policy throughout the European Union. The current Common Agricultural Policy (CAP) framework aims at providing support for the provision of private and public goods and services by rural production systems. Especially within the context of the "greening" of the CAP, the cross-dimensional relevance of ecosystem service provision-for high-quality food production as well as for environmental services-becomes evident [6, 7] . Economic viability of rural businesses, preservation of ecosystems connected to agricultural and forestry land use, as well as social inclusion and poverty reduction have been set as complimentary objectives by the EU rural development policy for 2014-2020. In order to achieve these objectives, priorities include innovation efforts and knowledge transfer between researchers and rural entrepreneurs with a focus on agriculture and forestry, improving the competitiveness of agricultural production, restoration and preservation of biodiversity, improving water and soil management, and the facilitation of diversification and overall rural development [8] . In addition, the national Joint Task for the Improvement of Agricultural Structures and Coastal Protection (GAK) in Germany is a core instrument for rural development policy, which also prioritizes competitive agriculture and forestry sectors as well as overall vitality in rural areas through support measures for agricultural and rural infrastructure [9] . The synergies and trade-offs between different ecosystem services provided by rural production and their contribution to sustainable development in its three dimensions have been gaining relevance for the agricultural and environmental policy formulation in the EU, such as agri-environmental measures and the EU Water Framework Directive [10] .
The framework of sustainable land management (SLM) aims at balancing these various economic, environmental and social demands facing land use in rural areas. Its focus goes beyond management decisions at the business level of farm or forest management to emphasize the regional perspective of various goods and services provided by rural land use practices [11] . Research into sustainable land management seeks to improve our understanding of the complex interdependencies between economic, environmental and social conditions, which affect the organization of the use of land and natural resources [12] . A central component of SLM is a multi-stakeholder perspective: the implementation of an integrated SLM system on a regional scale requires collaboration among various relevant land user groups, administrators and interest groups [13] . The inclusion of decision-makers and stakeholders is a crucial factor for the research and development of land use and management strategies.
Stakeholder collaboration in sustainable regional land management projects is more likely to be successful if the targeted groups are involved as early as possible in the planning and management process [14] . Encouraging stakeholders to become involved at an early stage can improve their acceptance of the various aspects of a project. A constant dialogue between scientists, administration officials and land users fosters a sense of ownership of the project goals and is more likely to establish legitimacy [15] . The "internal perspectives" held by land use stakeholder groups, as opposed to the "external perspectives" held by researchers and policy-makers add valuable information to a project's progression [16] . Stakeholder involvement can improve the decision-making process by integrating this additional information, new ideas and regional stakeholders' knowledge into the process, thereby increasing the likelihood of high-quality decisions [17] .
An important prerequisite for successful collaboration is a shared vision among relevant stakeholders regarding the goals of sustainable land management in a specific regional framework. In order to achieve this, a holistic approach to understanding the roles of the key stakeholders involved is needed, and empirical information regarding the interests of stakeholders within this system as well as the motives that drive their decisions must be carefully examined [18] . For that reason, a deeper understanding of stakeholders' perception and interpretation of sustainability in land management is crucial.
Complex and often ambiguous concepts such as sustainability are subject to various perceptions and interpretations. Moreover, a consensus-oriented approach to stakeholder involvement often clouds the differences between worldviews and understandings of key concepts in land management [14] . Recognizing these differences and then searching for common ground is important, particularly when a broad range of stakeholder groups is involved.
It is necessary to examine more closely the ways in which sustainability in regional land management is understood by various land use stakeholders, how these views differ from one land user group to another and the extent to which these views overlap, and how this understanding shapes their views of the regional land management system. Previous research examined the ways that concepts such as "nature" or "sustainable use of natural resources" are defined by and incorporated into the worldviews held by various groups. Burgess et al. [19] and Harrison et al. [20] examined how the concept of "nature" is understood differently by farmers and conservation scientists. The differences in worldviews have a considerable impact on the response toward management programs by land managers on the ground. Moreover, stakeholders incorporate the views and interests of other groups into their own and form interest alliances, which in turn shape the regional discourse concerning the understanding of these concepts.
In order to adequately reflect economic, environmental and social aspects in assessing sustainability, participatory development of sustainability indicators has been the focus of previous studies. Glass et al. [21] brought together academic and non-academic stakeholders with expertise in rural estate management and sustainability to reflect on their perceptions of sustainability using a Delphi process. Results were then used to develop a toolkit for assessing sustainable management in a particular context of land ownership. Reed et al. [22] focused not only on integrating stakeholders' and decision-makers' priorities and relationships into developing scenarios for sustainable national park management, but also the integration of stakeholder and scientific knowledge using new tools of communication. Other approaches focused on particular land use sectors such as water management [23] or particular issues such as bioenergy projects [24, 25] .
The various understandings of sustainability in land management and related narratives have also been studied. Aerni [26] and Aerni et al. [27] examined the views of sustainability in agriculture in two countries with different agro-economic orientations and how these views are affected by the extent to which the agricultural sector is integrated into a larger trade system as opposed to being more protectionist-oriented. Van de Kerkhof et al. [28] apply an evaluation approach with emphasis on integrating perceptions and visions of agricultural stakeholders to assess the sustainability of the Dutch agricultural sector. There is a considerable body of literature regarding the assessment of agricultural practices and attitudes toward "traditional" rural development vs. new "non-traditional" land uses types held by the general public [29, 30] . Several studies examined the acceptance of single land use issues, such as wind turbines [31, 32] or intensive livestock production [33, 34] . These studies often take a NIMBYist approach and focus on the general public's view of (obnoxious) facilities [35, 36] .
However, there is a lack of comprehensive research into views of land use sustainability in contrast to previous studies that focused on particular activities. Moreover, it is beneficial to focus the analysis on the perception of land use stakeholders rather than focusing on the general public. They are the agents of change and the main target groups of support programs such as the EU's Common Agricultural Policy (CAP).
This study focused on regional districts to include land use trends, topics and interdependencies between different land use activities which occur above the farm and local level as well as to reflect the jurisdictions and areas of activity of relevant administration members and interest groups. At the same time, restricting the spatial scale to regional districts helped retain a shared frame of reference with common land use issues for all stakeholders involved.
The objectives of this study were (i) to analyze how sustainability in land use contributes to the self-perceptions of various land user groups; (ii) to examine how the concept of sustainability in land use is perceived by land user groups; and (iii) to research what, if any, differences exist between land user groups regarding their views of sustainability within the specific context in which they operate.
The following sections briefly introduce the case study regions and describe the methods used in the study. The subsequent sections provide an overview of the empirical results and how these results fit into the scientific discussion of sustainability perception in regional land management.
Materials and Methods

Study Context
We selected a case study approach that included four case study areas with particular bio-physical settings and socio-economic structures. The four case study areas (CSAs) of Diepholz (DH), Uelzen (UE), Flaeming (FL), and Oder-Spree (OS) are located in the North German Plain. Aside from a limited number of metropolitan areas (Berlin, Hamburg, Bremen, Hannover), this plain is a predominantly rural area where agriculture and forestry are important economic factors, compared to national averages. However, there are major differences within the region concerning, for example, land cover, climate indicators, socio-economic structures and the historical development of the cultural landscape. There are gradients in indicators from west to east in terms of the climate and other factors: the precipitation decreases and the continentality increases, economic productivity decreases, grassland and livestock farming decrease, the average farm size increases, and the areas covered by forest increase from west to east.
The pertinent land use challenges in all four case study areas are the increasing pressure on land available for rural production due to urbanization and transportation networks as well as the competition for land between food and agricultural energy production, all of which result in increased land rent rates. More details for each case study area are presented in Figure 1. 
Data Collection and Analysis
The results of this study are based on an analysis of 60 qualitative interviews conducted with land use stakeholders in the four case study areas.
When discussing stakeholders, we follow the definition of Grimble and Chan [37] , according to which stakeholders are persons within a system "who affect, and/or are affected by, the policies, decisions and actions of the system; they can be individuals, communities, social groups or institutions of any size, aggregation or level in society. The term thus includes policy makers, planners and administrators in government and other organizations, as well as commercial and subsistence user groups".
The target groups in this study were representatives of relevant rural land use sectors involved in decisions about rural land use practices and management within the case study areas. The land use sectors involved were agriculture (AG), forestry (FO), water management (WM) as well as a fourth group dubbed "cross-sector stakeholders" (CS).
The group of agricultural stakeholders consisted of farm holders as wells as non-farm holders. Farm managers were included as well as representatives of regional agricultural administration offices and interest groups such as regional farmers' associations. The forest stakeholder group was represented by managers of private forests as well as state forest managers, regional forest and hunting administration officials, and representatives of regional hunters' associations. The water management stakeholder group included representatives from regional water body maintenance associations, private water supply and disposal companies, officials of regional water resource management administration offices, and irrigation associations.
The "cross-sector" group refers to stakeholders with knowledge of regional development in general or of specific issues that related to more than one land use sector. Stakeholders in this group represented district administrations, regional spatial planning authorities, nature conservation groups and tourism associations. Table 1 provides more details about the four groups of stakeholders involved in the study and the number of interviewees per group.
Stakeholders were identified using a combination of desk research, snowball sampling [38] and the support of regional project partners. The data collection was conducted in 2011 as semi-structured face-to-face interviews. Not only allows the instrument to cover a wide range of topics pertaining to regional sustainability, its flexibility and the face-to-face situation also ensured that the professional perspective and the complexity of the issues at hand were adequately reflected through the use of clarification and recognition techniques [39] .
The data collection not only focused on obtaining stakeholders' technical and process knowledge, i.e., information about the line of work, decision-making processes, key issues regarding land management in their region, about other actors and groups, but also on their interpretive knowledge, i.e., personal attitudes toward the issues targeted in this study and the subjective perceptions of the respondent [40] . A number of topics was covered, including the role and activities of the stakeholder in their field, views of important current land use issues as identified by previous research and the respondents themselves, networking activities and cooperation with other sectors and stakeholders. The conversion of research questions into interview questions is presented in Table 2 .
Each interview spanned 60 to 180 min and was recorded and subsequently transcribed. The transcripts were then coded and analyzed using the software MAXQDA 10 [41] . The analysis followed the rules of Grounded Theory: an open coding process was used, resulting in 680 initial codings of statements related to sustainability, and analytical categories were identified and redefined inductively through subsequent selective coding. This exploratory approach ensured that new topics and aspects regarding regional land use raised during the interviews could be taken into account accordingly [39, 42] . After an initial analysis, a workshop was conducted in each case study area, where stakeholders from all four groups involved came together to discuss preliminary results in order to reduce potential bias of individual interviews and to ensure that stakeholder views were adequately reflected. 
Results
The analysis yielded three analytical categories to which statements were allocated: (i) self-perceptions of land user group representatives with regard to sustainability; (ii) sustainability in its three dimensions; and (iii) perceptions of spatial and time scales of sustainability in land use.
Self-Perception with Regard to Sustainability
The sector representatives displayed various levels of identification with and valuation of the concept of sustainability.
The highest of these levels associated with sustainability were expressed by the forestry stakeholders. Most of the forestry stakeholders viewed sustainability as being central to forestry ever since the term first appeared in von Carlowitz's Sylvicultura Oeconomica 300 years ago [43] .
Forestry stakeholders also expressed the most specific definition of sustainability. They referred to sustainable land use in forestry as a combination of "land sustainability"-defined as maintaining the amount of land under forest production-and "biomass sustainability"-defined as maintaining the amount of wood within a forest while simultaneously earning revenue from forest products. While they recognize that sustainability has become a fashionable term applied to many areas of modern life, they focus on its original meaning:
"…sustainable work guarantees, through careful use of resources, the freedom of choice in the actions of future generations" (FO/OS).
Forestry was declared as sustainable per se because forest managers not only adhere to this tradition but also follow strict rules and regulations regarding what is deemed sustainable (such as Bundeswaldgesetz, Federal Forest Legislation). The forestry stakeholders also stressed their specific sensitivity to the long-term stability of resources and production. Intergenerational equality was mentioned as a cornerstone of sustainability more often by the forestry representatives than by the other land use sector stakeholders.
Agricultural stakeholders emphasized their role in shaping the regional landscape, which they view primarily as a result of their decades-long work.
In a few cases, this perception is intertwined with a sense of interpretative prerogative of how sustainability is defined. Their statements ranged from the notion that farmers are merely improving the cultural landscape of the region to the conviction that farming is inherently sustainable (as long as it is in accordance with laws and regulations):
"Farmers have an inherent interest in sustainability in agriculture; they don't want to damage soil quality. To not work sustainably is therefore impossible" (AG/UE).
There is an understanding that sustainable land use is essential to farming and is therefore implemented regardless of political frameworks; therefore, there were few references to any guidelines regarding sustainable farming beyond such regulatory frameworks as Cross Compliance, which is part of the CAP.
In addition, statements of self-perception among the agricultural stakeholders focused, among other topics, on the regional farm structure itself, and there were considerable differences from one case study area to the next. Stakeholders from Uelzen and Diepholz favored a diverse structure of small-scale, family-oriented farming as the ideal model for sustainable agriculture. Several practitioners referred to their heritage of several generations of farmers and the idea of sustainability that is embedded therein: "My view is shaped by the long tradition of farming in my family. I work to keep this chain of generations intact. I took over the farming business 20 years ago, and I intend to hand it over to my descendants. Therefore, sustainability is by far the most important thing" (AG/UE).
The stakeholders in the eastern German regions expressed a different view, particularly those in Oder-Spree: they did not view the prevalence of large-scale faming as unsustainable in itself: "I think stabilizing the agricultural structure with its traditions is important; however, the discussion of small-scale vs. large-scale farming, which is mostly imported from the West [of Germany], is not helpful; we do have these large businesses in our region anyway…" (AG/OS).
Aside from farmers' self-perceptions, the agricultural stakeholders in the agricultural sector exhibited the largest degree of sensitivity to the perception of their sector by the public.
Several statements suggested that farmers question the changing image of farming within society. Farming practices enjoy less acceptance by the public, and the stakeholders connected this trend to a lack of first-hand experience with farming even among the rural population:
"Some twenty years ago, a lot of people could say that their parents worked in agriculture; today, it's their grandparents' generation at best. […] Farming and farmers themselves need to improve their public image" (AG/FL).
The self-perception statements expressed by representatives of water management did not fit any one regular pattern. Irrigation specialists viewed themselves as closely aligned with farmers and therefore shared the views held by farmers regarding land use priorities and development goals. The representatives of water supply companies regarded themselves as entrepreneurs with the specific economic interest of providing high-quality water to households and other businesses. With regard to land use sustainability, they emphasized the need for access to uncontaminated water supply sources. The representatives of water maintenance associations often positioned themselves between environmental conservationists and the agricultural stakeholders. They provide access to water for farmers, but they also emphasized their role in the maintenance and development of clean water bodies for the benefit of the general population. The objectives of the European Water Framework Directive were often cited as key reference points in their work.
The cross-sector stakeholders largely focused on their contributions to the integration of various land uses to achieve regional sustainability. Sustainable land use should meet the demands of all important user groups and minimize conflicts. In general, the cross-sector stakeholders viewed their role from a regional perspective and stressed the conservation of heterogeneity of the landscape through cooperation and integration:
"We aim for an integrative approach that includes land use activities with a certain significance, such as forestry, in order to preserve a cultural landscape" (CS/OS).
Dimensions of Sustainability
Numerous stakeholders' statements explicitly or implicitly referred to one or more of the three dimensions of sustainability: the economic, environmental and social aspects of the concept as set forth by the UN [2] . Therefore, these three dimensions were chosen as analytical categories to examine how the stakeholder groups differ in their perceptions of land use sustainability. Table 3 provides a summary of the results.
Only three of the 60 stakeholders explicitly referred to all three dimensions of the concept and their significance in regional land use. In addition, a limited number of representatives from agriculture and forestry mentioned the multifunctionality of their activities in order to meet societal demands. The forestry stakeholders in particular recognized the role of their sector in welfare provisions, which includes the soil, air, and water conservation functions of the forest as well as recreational activities besides wood production and hunting. In a general sense, land managers, i.e., farming and forestry practitioners, view sustainability primarily as an issue of resource availability or scarcity for rural production. Land managers view themselves primarily as entrepreneurs. Consequently, most of the stakeholders in agriculture and forestry stressed the economic dimension of sustainability. In particular, a number of these stakeholders in Uelzen viewed sustainability as "the use of available resources, such as climate, soil, and property, to their optimum from an economic perspective" (AG/UE).
Although they recognized the possibility of conflicts between societal demands and the private interests of the land user, most of the stakeholders in agriculture and forestry in particular emphasized the primacy of their economic objectives.
As a consequence, the scarcity of resources for production was a pressing issue for land managers when discussing land use sustainability, and this issue was often connected with their responsibility to future generations.
Of particular importance among the agriculture and forestry stakeholders in all the case study areas was the scarcity of land as a resource. These stakeholders criticized the loss of agricultural land due to urban development; the agriculture stakeholders in particular emphasized that soil quality and land availability are at the center of their interests: "For farmers, soil is the most important thing and they are therefore interested in preserving this resource" (AG/FL).
The finite availability of land was often mentioned as a source of conflict between land user groups. Forestry stakeholders criticized demands from conservation advocates to exclude more forest areas from production, emphasizing the role of forestry and related activities in rural areas in general and the risk of timber shortages to the economy and energy production in particular. In contrast, the conservation stakeholders in the cross-sector groups criticized intense harvesting in certain forests, which focuses heavily on yields and disregards native species, as unsustainable.
However, there was mutual consensus among the stakeholders in all sectors that current land consumption for housing and transportation was harmful to rural land use activities.
The cross-sector stakeholders usually took a more generalized view rather than focusing on specific activities. They also stressed the importance of location-adapted land uses as a basis for sustainable land use, which includes production in areas with favorable conditions: "Land use should be aligned with what the region has to offer in terms of site characteristics-soil quality, water supply, climate conditions-rather than narrow [production] interests, which lead to worsening soil qualities and the like" (CS/OS).
In general, the role of rural production in society was emphasized but with slightly different focal points: the stakeholders in Diepholz and Uelzen tended to stress strong agricultural production and refinement as an important pillar of the regional economy. In Flaeming and Oder-Spree, the cross-sector stakeholders focused more on the stabilizing effect that rural production has on regional stability and employment in areas where net population losses and structural economic problems are prevalent. Rural production in agriculture and forestry was also perceived as a crucial factor in shaping a typical "cultural landscape", which, among other factors, promotes a regional identity and the economic success of, for example, a rural tourism industry.
Environmental Dimension
The environmental aspects of land use have often focused on a balance between various land uses for production and conservation efforts. A majority of the stakeholders emphasized the importance of adapting land uses to site-specific characteristics. There were different views of what constitutes a sustainable distribution of rural production and conservation areas, and these views were largely guided by the particular interests of the land managers themselves. The agriculture representatives stressed the importance of conserving natural resources, particularly soil quality: "It's not about just getting as much from your field as possible. You have to conserve the soil for your descendants" (AG/FL).
However, resources are largely perceived as factors of production; therefore, conservation serves to preserve the means of production and enables long-term land use activities. These stakeholders stressed that farmers are agents of conservation because they have a vested interest in maintaining soil quality.
The forestry stakeholders also place production aspects ahead of conservation, at least when considering private forest areas. Conservation efforts are a means to ensure the long-term productivity of forest areas. Site-specific production is emphasized, and forestry is viewed as conservation in itself; all of these stakeholders favored the concept of "close-to-nature forest management".
Furthermore, the importance of biodiversity was stressed by the stakeholders in all of the case study areas, although there were differences in perspectives.
There were numerous mentions of increasing land use for energy crops, particularly maize. In all case study areas, these current trends were criticized as excessive for a variety of reasons: large-scale monocultures of energy crops would lead to more soil degradation if crop rotations are disregarded, decrease genetic diversity, place more pressure on water quality due to increased fertilizer and pesticide applications, decrease biodiversity in general and negatively affect the cultural landscape's image.
The forestry stakeholders emphasized the importance of a diverse range of species and the avoidance of large monoculture forest areas with regard to adaptation to climate change and solving such problems as damage inflicted by large wildlife stocks, which is a problem associated with monoculture.
The stakeholders in agriculture and water management also explicitly mentioned the impact of climate change on land availability. The agricultural stakeholders in Uelzen described the importance of having available agricultural land with appropriate water management measures (such as irrigation) to counter the effects of climate change, such as the succession of stronger droughts and wet periods. The water management stakeholders, particularly those in Oder-Spree, emphasized the need for regional management directed at the effects of increased local and seasonal flooding events as a result of climate change. The stakeholders also stressed the importance of balancing conflicting demands for land and seeking acceptance of necessary conservation measures: "Land consumption for coping with climate change impacts has to be constantly emphasized [to the public]. We can only reach consensus if we do not jeopardize the livelihoods of land users in all areas under threat, be it Spree, Neisse or Oder [regional river systems prone to flooding]" (WM/OS).
Water management stakeholders stressed a diverse production structure that is adapted to local site characteristics, particularly in areas susceptible to flooding. In addition to the obvious risks to land use posed by flooding, areas at risk could also present an opportunity to experiment with new activities, such as extensive livestock farming with adapted species, which would increase biodiversity.
The cross-sector stakeholders and representatives of water management emphasized the role of biodiversity in enhancing the image of the regions themselves. Small-scale landscape structures and diverse landscape elements are viewed as valuable features. These stakeholders also focused on the importance of conserving the genetic diversity and distinctiveness under specific regional conditions. Many activities for conserving diversity were cited and ranged from maintaining crop rotations to land set-asides for conservation.
Social Dimension
The social dimension of sustainability played a considerably smaller role among the interviewed stakeholders. Most references were made to the image of rural production in the public eye, which was perceived as being at odds with increasing societal demands on rural production. The agricultural stakeholders stated that they face increasing demands regarding product quality and environmental standards while facing constant criticism for increasing food prices and public subsidies for agriculture. In addition to food and energy production, the agricultural stakeholders mentioned the services they provide, including maintenance and development of the cultural landscape, employment in rural areas and the consequent stability of rural communities; these services were particularly mentioned in Flaeming and Oder-Spree. Several agricultural stakeholders in all regions criticized the poor public image and the lack of acceptance of agricultural activities, a problem which requires improvement in communication and public relations work.
The forestry stakeholders once more focused on the multifunctionality concept and explicitly included the recreational functions of forests, which serve social welfare by providing opportunities to enjoy outdoor activities.
Regarding the regional socio-economic structure in the case study areas, stakeholders from all sectors emphasized problems stemming from the lack of skilled labor, out-migration, the decreasing interest among young people to work in agriculture and problems with farm transition. These tendencies are perceived as serious threats not only to farm and forest enterprises but to rural communities in general, where industrial and service jobs are already in short supply:
"[… E]mployment and sustainability are connected; in particular, young people are leaving the rural areas. Seventy years from now, we will have almost no young people in the countryside, and our communities will be in deadly peril" (FO/UE).
The cross-sector stakeholders in particular referred to the negative impacts of demographic changes on the labor and services that rural areas provide to society.
The agricultural stakeholders in Oder-Spree explicitly mentioned cooperation between farms and schools in rural areas to increase interest in agriculture as an effort to address these problems.
Spatial and Time Dimensions of Land Use Sustainability Perceptions
When discussing their roles as agents of sustainability, the stakeholders among the various land user groups tended to argue with regard to specific spatial and time scales.
Given the spatial limitations inherent in a case study approach, most of the discussions focused on topics specific to a given case study area. Most comments on the spatial perspective of sustainability therefore concerned the land user's sphere of action-primarily the regional land use activities that the stakeholders represented.
In general, the land managers in forestry and agriculture displayed a stronger local focus. They often shared insights into their work environments, e.g., regarding soil and water quality, key products, and local competition between businesses. However, several of the stakeholders specifically mentioned the spatial frame of reference in which the sustainability of certain land uses needs to be assessed. Statements of the representatives in Uelzen in particular emphasized the role of the regional agricultural system in the international economy. A region with favorable conditions needs to take advantage of these conditions and bring them to economic fruition so that other, less-favored regions do not need to be burdened with inappropriate land uses. "It's about intensification of agriculture up to a point where we achieve food security-for ourselves, but also for Europe and the rest of the world. If we can use the soil and water here, we should do it and not somewhere else where it's less sustainable" (AG/UE).
The stakeholders in Flaeming and Oder-Spree did not focus as strongly on the integration of rural production into international markets. More emphasis was placed on the spatial impact of political decision-making, i.e., the large influences of the EU Common Agricultural Policy (CAP) and various conservation laws at the national level. According to these stakeholders, the views of sustainable land use therefore should not only focus on the regional level.
With regard to time scales, the intergenerational character of sustainability was expressed by most of the stakeholders. Sustainability is generally associated with long stretches of time by nearly all land use stakeholders in all regions. In some cases, "long-term development" was used as a synonym of sustainable land use.
However, there were differences in what is regarded as "long-term", and these differences were more evident between land use sectors than between regions.
The stakeholders in forestry referred to time periods of 100 years or more when discussing long-term sustainability, due to the long production cycles in forest production.
The water management stakeholders often mentioned a time span of "30 years or more" when referring to long-term sustainability, usually in connection with water pollution and cleanup efforts.
In contrast, the agriculture stakeholders usually mentioned shorter periods of time. These stakeholders emphasized flexibility in adapting to changing conditions in the future, due to comparatively short production cycles. A few of the agriculture stakeholders focused on the duration of political programs such as the CAP and their roles in providing stable conditions for land users' decision making: "There has to be a certain amount of reliability so that [farmers] know how to plan for the long run. While the [CAP] period of 2005-2013 was fairly stable and predictable, we do expect the same for the period of 2014 and onward" (AG/OS).
Beyond the time-span taken into account when discussing long-term sustainability, another difference was whether the perspective was forward and/or backward oriented. The stakeholders in agriculture tended to emphasize future challenges. Their focus was on the availability of limited natural resources for future agricultural production, such as topsoil and water for irrigation.
The stakeholders in forestry and water management explicitly mentioned the consequences of land use decisions in the past and their impacts on current land management when discussing sustainability, albeit from different perspectives. The forestry stakeholders acknowledged that they harvest timber resources that their predecessors nurtured. The water management stakeholders are constantly made aware of the consequences of past actions, e.g., fertilizer and pesticide use, on current water quality:
"We do have to take long-term consequences into account. Everything that was spilled on the fields for 30 years can be found in today's groundwater.
[…] [The consequences of] everything that is not sprayed [onto the soil] today can be measured in the groundwater in the long run" (WM/DH).
The forestry and water management stakeholders also focused more strongly on the explicit effects of today's land use activities on future generations when discussing long-term sustainability. Long-term consequences of today's land management decisions were often discussed in the context of future framework development, such as the impacts of climate change and changes in policies targeting rural land use (such as the EU Common Agricultural Policy).
Discussion
The results described above indicate that the perceptions of land use sustainability and their contributions to self-perception differ more between land user groups than between stakeholders in different regions.
The land managers in the agricultural and forestry sectors have a strong sense of their roles as agents of sustainable land use. In particular, the forestry stakeholders displayed a strong sense of identification with the concept of sustainability; the long tradition of sustainability has led to a sense of ownership and serves as a strong factor in forming their group identity.
The agricultural stakeholders referred less explicitly to sustainability. However, they tend to see their work as inherently sustainable and as a "best practice" of land management as a result of the long tradition of agricultural production. Unlike in the forestry group, the group identity among agricultural stakeholders with regard to sustainability appears to be the result of self-separation from other interest groups. Other studies, e.g., of hog production, have revealed considerable differences between farmers and other stakeholder groups in assessing certain agricultural activities as assets or liabilities with regard to sustainable land management [44] . There is great sensitivity among farmers regarding these perceptions, primarily the acceptance-or lack thereof-of farming activities by the general public combined with a sense that their own experience and knowledge concerning sustainable land use needs to be better appreciated. This theme in the discussions among agricultural land managers has also been observed in other geographic contexts [45] . These findings from the agricultural and forestry sectors also support findings by Burgess et al. [19] : the concept of sustainability, in this case, is understood and incorporated in a certain way by stakeholder groups while these groups simultaneously contest the understanding of other groups.
The findings from the interviews with water management and cross-sector stakeholders were less coherent, primarily due to the diverse situations of these groups. However, among the cross-sector stakeholders, there was a coherent sense of their responsibility to balance conflicting interests and pressures on land use and a sense of their role as mediators in all regions; an understanding of sustainability in land management which was mentioned less often by the other stakeholder groups.
With regard to the three dimensions of sustainability, the strong emphasis on the economic dimension by the study participants stands out. Sustainability is primarily understood as the long-term availability of productive resources, particularly by the land managers in agriculture and forestry. Land is mostly viewed as a productive resource, and land use aspects are assessed from a functional viewpoint and reflect group preferences, as previously reported in the literature [46] . Environmental issues are taken into consideration but with an emphasis on their contributions to preserving such productivity factors as soil quality. In fact, such environmental aspects as biodiversity are often viewed as a proxy for resource availability. Again, the interpretations of these dimensions of sustainability are primarily based on work experiences among the land managers; it is interest driven and thus potentially subject to struggles for interpretational prerogative in future collaborative land management efforts.
The fact that the social dimension of sustainability received less emphasis is consistent with the findings of other studies of the social aspects of rural production [47] . The reflections of the stakeholders fit a pattern of supply and demand. On the one hand, there is a demand for skilled labor by land managers, which is growing increasingly difficult to satisfy in the case study areas. On the other hand, there is a wide range of products and services supplied by rural production, which is perceived to be unappreciated by consumer groups and decision-makers. The stakeholders in agriculture and forestry discussed this disparity with a strong focus on their particular efforts, whereas the cross-sector stakeholders referred more to the general range of services provided by rural areas.
When comparing differences in understandings and usages of the term sustainability, the analysis indicated greater conformity within user groups than within regions. Self-perceptions and emphases on aspects of sustainability among the analyzed stakeholder groups were consistent across all regions. The sector traditions and work experiences appeared to be more important than a regional sense of identity. This trend was evident when the stakeholders discussed topics whose scope spanned more than one region, such as the challenge of increased energy crops.
However, regional socio-economic structures do have an impact on perceptions. The land managers in Uelzen and Diepholz, where agriculture is more competitive and more strongly integrated with international markets, place more emphasis on economic performance. In Flaeming and Oder-Spree, agriculture was more often discussed in a context of providing regional stability in otherwise economically struggling areas. In these two case study areas, such issues as recreational activities and a diverse landscape structure were more strongly emphasized. In that regard, our analysis supports findings by Aerni et al. [27] .
In contrast, the specific land use issues in a region affect who takes part in conversations and how groups are set against one another or align themselves with specific interests. In a more general sense, we may conclude that group affiliations shape mindsets regarding land use sustainability, whereas specific regional issues shape the arena in which negotiations and redefinitions of concepts and perceptions take place.
Variations in stakeholders' perceptions of time and spatial scales of sustainability emerged as a noteworthy issue in the analysis. The variations in the length of production cycles and related management decisions led to focuses on different time frames, particularly among land managers in agriculture and forestry. Production systems in forestry are less flexible over time, thereby requiring a long-term perspective. In contrast, agricultural production takes place over shorter cycles and is sensitive to innovations, e.g., seed development, thereby causing farmers to be more flexible. Agricultural production also depends more heavily on subsidies, which change over shorter periods of time. Water pollution impacts and cleanup processes evolve over decades, causing water management stakeholders to be more sensitive to long-term management and the impacts of past management decisions.
Similarly, the perceptions of spatial scales of sustainability correlate with practical experiences in the workplace. The cross-sector stakeholders working in regional administration tend to focus their attention on the region itself. Farmers and forest managers who produce for international markets take into account developments on a global scale more than do producers who are more strongly integrated in intraregional production chains.
The implications for collaborative sustainable land management strategies are significant. Variations in perceptions of time and spatial dimensions should be taken into consideration and be disclosed to avoid misunderstandings between user groups. The challenge of finding common ground for consensual guiding principles and subsequent strategies is made more complex when different time and spatial scales are involved. We concur with Hamilton and Wills-Toker [14] in their emphasis on acknowledging differences in worldviews among stakeholders; any effort to develop consensus-oriented approaches to sustainable land management needs to address these disparities.
There has been a certain amount of scientific reflection on the connections between space, time and environmental sustainability [3] and examination of ways in which biophysical processes, such as energy, air, water and soil nutrient flows, impact agroecosystem sustainability on various time and spatial scales [48] . We argue that the perceptions of sustainability on various scales held by land use stakeholders are equally important and need to be reflected in subsequent processes aimed at integrating stakeholders in sustainable land management strategies.
In our analysis, we intentionally omitted other factors, such as path dependencies associated with land management practices in the past. Research suggests, for example, that regional history and traditions of certain land use activities affect their perceptions held by stakeholder groups [49] . Although we acknowledge such impacts, their inclusion in this analysis was beyond the scope of this study.
In addition, the chosen methodological approach has its limitations. Study results cannot be seen as representative for all case study areas and all stakeholder groups. While semi-structured interviews combine the benefits of a structured set of topics and questions to ensure a certain level of comparability between interviews with the freedom to explore new issues and assessments based on the respondents' expertise, there are risks involved. Strategic answers by respondents with a certain agenda or mixed positions provided by stakeholders who represent more than one stakeholder group in the regional land use context can result in biases in the information obtained. These biases, while being reduced through a broader sample with several interviews per stakeholder group, control techniques in the face-to-face situations, and the additional validation through stakeholder workshops, nevertheless cannot be completely eliminated. Other analytical approaches, such as indicator-based assessment of sustainability perception may improve comparability of the results. Nevertheless, we decided to base our analysis on an exploratory approach based in Grounded Theory in order to include a broad range of topics and perceptions important from the perspective of the stakeholders themselves.
Conclusions
This study examined differences in attitudes toward SLM among relevant land user groups. Our study objectives were to examine how land use sustainability is perceived and how the perceptions of sustainability affects the views of land management held by stakeholders from different land use sectors and different regions with specific biophysical and socio-economic structures. An exploratory case study approach was selected, in which we targeted stakeholders in agriculture, forestry, water management and cross-sector stakeholders in four rural districts in northern Germany.
The results indicate that differences in attitudes toward sustainability were driven to a great extent by the different experiences and circumstances of the land user groups and to a lesser extent by differences in the regional socio-economic setting, particularly with regard to production issues. The self-perception of being advocates of sustainable development was prevalent among all the groups. In particular, the forestry stakeholders identify strongly with the concept due to its historic place in forestry. However, the interpretations of what sustainability encompasses in specific land use activities differed widely due to the following factors: (i) differences in interests due to land use activities; (ii) differences in the perceived importance of sustainability dimensions; and (iii) differences in the perceptions of time and spatial scales when discussing sustainability.
These differences need to be carefully examined and compared when sustainable management on a regional level is intended to include all relevant land user groups, thereby promoting consensus and cooperation. Conflicts based on the different understandings of concepts among stakeholders can inhibit the shaping and implementation of land management strategies.
The analysis also shows, however, that, even given different priorities based on group interest, stakeholders are sensitive to the different dimensions of sustainability and their own contributions thereto. A focus on how rural production activities can strengthen all three dimensions of sustainability through the provision of various ecosystem services can be a basis for rural policy development and has been picked up by current EU support programs. The analysis of stakeholder perceptions can assist in paving the way toward common strategies by pointing out potential roadblocks as well as common ground for consensus solutions.
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